Low copper status of rats affects polyunsaturated fatty acid composition of brain phospholipids, unrelated to neuropathology.
To determine the molecular basis of the neuropathology of copper deficiency, brain lipid composition was determined in second-generation copper-deficient rats. Non-parous female rats were fed a low copper diet (0.5 mg Cu/kg) or a control diet (10 mg Cu/kg) during gestation and lactation, and the offspring were continued on the respective diets to approximately 8 wk of age. In one experiment the source of carbohydrate was 15% starch and 52.6% sucrose, and in another experiment sucrose and glucose were compared in a factorial design. The source of carbohydrate had no effect on copper status. Myelin concentration was estimated by isolation, by 2',3'-cyclic nucleotide phosphodiesterase activity, and by concentration of 20:1 (n-9). Fatty acid compositions of the phospholipid fractions of brain parts and of myelin were determined. Copper deficiency reduced myelin concentration slightly in the midbrain region and increased the proportion of linoleic acid [18:2(n-6)] in both brain and isolated myelin. In the cerebellum the long-chain polyunsaturated fatty acids, particularly 22:6(n-3), were lower. Approximately one-half of the copper-deficient rats developed Parkinson-like signs and had low striatal dopamine, but neither myelin content nor brain fatty acid composition was associated with the neuropathology.